Can a cysteine challenge assay predict the in vivo behavior of 99mTc-labeled antibodies?
Recent investigations have shown that transchelation to cysteine in a principal mode of in vivo instability of 99mTc-labeled antibodies. In this investigation, a cysteine challenge assay was used to measure the in vitro instability of 99mTc directly labeled to two IgG antibodies (B72.3 and C110) via two established direct labeling methods employing mercaptoethanol and stannous ion for antibody reduction and by a novel method using glutathione for this purpose. For both antibodies, the greatest instability to cysteine occurred with stannous ion reduction. The stability of glutathione-reduced B72.3 was indistinguishable from mercaptoethanol-reduced B72.3 whereas glutathione-reduced C110 showed stability roughly intermediate between that of the other reducing agents for this antibody. Results obtained in normal mice were in the direction predicted by the assay: for both antibodies, urinary clearance of 99mTc was fastest in mice receiving antibodies labeled via stannous ion reduction, presumably because of the increased transchelation of label to cysteine in vivo. Urinary clearance was slower and identical in mice receiving B72.3 labeled via glutathione or mercaptoethanol whereas clearance in the case of glutathione-reduced C110 was intermediate between that of the other two reducing agents. At both time points, higher radioactivity levels were observed in kidneys and lower levels in blood and most other tissues for both antibodies in the case of stannous ion reduction as expected for the label of greatest instability. In the B72.3 case, with only one exception, tissue and blood levels following administration of glutathione-reduced antibody were indistinguishable from that following administration of mercaptoethanol-reduced antibody. In the C110 case, significant differences in activity levels were observed in several tissues between glutathione- and mercaptoethanol-reduced antibodies. In conclusion, the relative in vivo behaviour of 99mTc when administered to mice while labeled to two IgG antibodies were successfully predicted based on the results of an in vitro cysteine challenge assay.